Background Background The relationship
The relationship between the Mental Illness Needs Index between the Mental Illness Needs Index (MINI) and the common mental disorders (MINI) and the common mental disorders is not known. is not known.
Aims Aims To investigate associations
To investigate associations between the small-area MINI score and between the small-area MINI score and common mental disorder at individual common mental disorder at individual level. level.
Method Method Mental health status was
Mental health status was measured using the Mental Health measured using the Mental Health Inventory of the Short Form 36 Inventory of the Short Form 36 instrument (SF^36).Data from the instrument (SF^36).Data from the Caerphilly Health and Social Needs Caerphilly Health and Social Needs population survey were analysed in population survey were analysed in multilevel models of10 653 individuals multilevel models of10 653 individuals aged18^74 years nested within the 2001 aged18^74 years nested within the 2001 UK census geographies of110 lower super UK census geographies of110 lower super output areas and 33 wards. output areas and 33 wards.
Results

The MINI score was
The MINI score was significantly associated with common significantly associated with common mental disorder after adjusting for mental disorder after adjusting for individual risk factors.This association was individual risk factors.This association was stronger atthe smaller spatial scale of the stronger atthe smaller spatial scale of the lower super output area and for lower super output area and for individuals who were permanently sick or individuals who were permanently sick or disabled. disabled.
Conclusions Conclusions The MINI is potentially
The MINI is potentially useful for small-area needs assessment useful for small-area needs assessment and service planning for common mental and service planning for common mental disorder in community settings. disorder in community settings.
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Despite the high prevalence and public Despite the high prevalence and public health importance of the common mental health importance of the common mental disorders there is no smalldisorders there is no smallarea index specific to mental health for area index specific to mental health for health needs assessment and planning the health needs assessment and planning the appropriate provision of services in primary appropriate provision of services in primary care settings. For severe mental illness, the care settings. For severe mental illness, the Mental Illness Needs Index (MINI; Glover Mental Illness Needs Index (MINI; Glover et al et al, 1998 Glover et al et al, , 2004 can be used to estimate , 1998, 2004) can be used to estimate need for specialist psychiatric services in need for specialist psychiatric services in areas definable by electoral wards. In this areas definable by electoral wards. In this study we investigated the small-area ecolostudy we investigated the small-area ecological relationship between MINI scores and gical relationship between MINI scores and common mental disorders, whether MINI common mental disorders, whether MINI was associated with these disorders after was associated with these disorders after accounting for individual risk factors, and accounting for individual risk factors, and whether any observed associations varied whether any observed associations varied in magnitude with geographical scale and in magnitude with geographical scale and population subgroup, characterised by population subgroup, characterised by age, gender, social class and employment age, gender, social class and employment status. status.
METHOD METHOD
Data source Data source
We analysed data from the Caerphilly We analysed data from the Caerphilly Health and Social Needs Survey, a comHealth and Social Needs Survey, a community study of health inequality set in munity study of health inequality set in Caerphilly county borough, Wales, UK, deCaerphilly county borough, Wales, UK, described in detail elsewhere (Fone scribed in detail elsewhere (Fone et al et al, , 2006) . The borough is one of the 22 local 2006). The borough is one of the 22 local government areas in Wales, situated begovernment areas in Wales, situated between the cities of Cardiff and Newport in tween the cities of Cardiff and Newport in the south and the Brecon Beacons National the south and the Brecon Beacons National Park to the north. Briefly, we carried out a Park to the north. Briefly, we carried out a cross-sectional postal questionnaire survey cross-sectional postal questionnaire survey of the resident adult population aged 18 of the resident adult population aged 18 years and over in autumn 2001 and obyears and over in autumn 2001 and obtained a representative data-set on 12 408 tained a representative data-set on 12 408 residents of the borough (adjusted response residents of the borough (adjusted response 63%). The random sample was stratified by 63%). The random sample was stratified by census ward and drawn from the general census ward and drawn from the general practitioner age-gender register held by practitioner age-gender register held by the health authority. The survey included the health authority. The survey included questions on a wide range of demographic questions on a wide range of demographic and socio-economic factors, and the 36-and socio-economic factors, and the 36-item Short Form Health Survey (SF-36) item Short Form Health Survey (SF-36) version 2 health status questionnaire (Ware version 2 health status questionnaire , 2000a a). ).
Mental health outcome measure Mental health outcome measure
The five-item Mental Health Inventory The five-item Mental Health Inventory (MHI-5) sub-scale of the SF-36 version 2 (MHI-5) sub-scale of the SF-36 version 2 health status questionnaire was used as health status questionnaire was used as the measure of common mental disorder the measure of common mental disorder (Ware (Ware et al et al, , 2000a . The validity and relia-). The validity and reliability of the MHI-5 is well established and bility of the MHI-5 is well established and reflects the continuously distributed nature reflects the continuously distributed nature of mental health status in the population of mental health status in the population Ware et al et al, , 2000b . Studies have shown that the ). Studies have shown that the MHI-5 is at least as good a measure of MHI-5 is at least as good a measure of common mental disorder as the commonly common mental disorder as the commonly used 12-item General Health Questionnaire used 12-item General Health Questionnaire (Weinstein (Weinstein et al et al, 1989; Berwick , 1989; Berwick et al et al, 1991; , 1991; McCabe McCabe et al et al, 1996) . , 1996). The MHI-5 used in the SF-36 version 2 The MHI-5 used in the SF-36 version 2 comprises five questions relating to the past comprises five questions relating to the past 4 weeks: 'Have you been very nervous?' 4 weeks: 'Have you been very nervous?' 'Have you felt so down in the dumps that 'Have you felt so down in the dumps that nothing could cheer you up?' 'Have you felt nothing could cheer you up?' 'Have you felt calm and peaceful?' 'Have you felt downcalm and peaceful?' 'Have you felt downhearted and depressed?' 'Have you been hearted and depressed?' 'Have you been happy?' Each of the five questions has five happy?' Each of the five questions has five response categories which are scored from response categories which are scored from 1 to 5: 'all of the time' 1; 'most of the time' 1 to 5: 'all of the time' 1; 'most of the time' 2; 'some of the time' 3; 'a little of the time' 2; 'some of the time' 3; 'a little of the time' 4; or 'none of the time' 5. Thus each re-4; or 'none of the time' 5. Thus each respondent could achieve a total score within spondent could achieve a total score within the range 5-25. For the third and fifth questhe range 5-25. For the third and fifth questions the scoring was reversed so that lower tions the scoring was reversed so that lower scores indicated worse mental health status scores indicated worse mental health status on a continuous scale. We transformed the on a continuous scale. We transformed the response scores and imputed missing data response scores and imputed missing data to a scale of range 0 to 100 using the standto a scale of range 0 to 100 using the standard method (Ware ard method (Ware et al et al, , 2000b . ).
Survey population for analysis Survey population for analysis
We restricted the analysis to respondents We restricted the analysis to respondents aged less than 75 years because the SF-36 aged less than 75 years because the SF-36 is less reliable in UK elderly populations is less reliable in UK elderly populations (Hayes (Hayes et al et al, 1995; Hill , 1995; Hill et al et al, 1996) and , 1996) and the proportion of missing mental health the proportion of missing mental health and socio-demographic response data in and socio-demographic response data in the data-set increased markedly for those the data-set increased markedly for those over the age of 75 years. The mental health over the age of 75 years. The mental health score was available for 10 653 (97.8%) of score was available for 10 653 (97.8%) of the 10 892 respondents aged 18-74 years. the 10 892 respondents aged 18-74 years.
Individual level variables Individual level variables
We selected variables that were signifiWe selected variables that were significantly associated with the mental health cantly associated with the mental health score in univariable analyses. Age was score in univariable analyses. Age was modelled as a continuous variable, centred modelled as a continuous variable, centred around the mean to avoid estimation around the mean to avoid estimation problems. Gender, occupational social class, problems. Gender, occupational social class, employment status and housing tenure were employment status and housing tenure were modelled as categorical variables (Table 1) Lower super output areas are built up from around five output areas, the smalup from around five output areas, the smallest geographical scale used in the census. lest geographical scale used in the census. They are constrained to a minimum popuThey are constrained to a minimum population size of 1000 and in Caerphilly borlation size of 1000 and in Caerphilly borough the mean population was 1541 ough the mean population was 1541 (range 1010-2141). For wards, the mean (range 1010-2141). For wards, the mean population was 5137 (range 1803-11 530). population was 5137 (range 1803-11 530).
First, we calculated the MINI score for First, we calculated the MINI score for both of these geographical areas from the both of these geographical areas from the six census variables (Table 2) using the orisix census variables (Table 2) using the original method at ward level described by ginal method at ward level described by Glover Glover et al et al (1998) . Calculation of MINI (1998). Calculation of MINI scores was less straightforward for lower scores was less straightforward for lower super output areas because detailed tables super output areas because detailed tables of census data at this geographical level of census data at this geographical level have not been released by the Office for have not been released by the Office for National Statistics (ONS). However, the National Statistics (ONS). However, the Census Key Statistics univariate tables Census Key Statistics univariate tables data-set, which is available online from data-set, which is available online from Neighbourhood Statistics (http://www. Neighbourhood Statistics (http://www. neighbourhood.statistics.gov.uk), contains neighbourhood.statistics.gov.uk), contains selected variables at lower super output selected variables at lower super output area which closely match the definitions rearea which closely match the definitions required to calculate the MINI score. There quired to calculate the MINI score. There are two small differences in these data comare two small differences in these data compared with the data available at ward level pared with the data available at ward level which are not likely to make any material which are not likely to make any material difference to the final MINI score: the ecodifference to the final MINI score: the economically active age range is 16-74 years nomically active age range is 16-74 years (instead of the usual age range for the eco-(instead of the usual age range for the economically active of 16-59 years for women nomically active of 16-59 years for women and 16-64 years for men) and the car ownand 16-64 years for men) and the car ownership variable is defined by household inership variable is defined by household instead of by individual. The MINI score is stead of by individual. The MINI score is standardised to a mean of 100 in the area standardised to a mean of 100 in the area of study with a standard deviation of 10. of study with a standard deviation of 10.
Second, we wished to follow Glover Second, we wished to follow Glover et et al al (2004) and calculate the updated lower (2004) and calculate the updated lower super output area MINI score, which is super output area MINI score, which is based on the modelled relationship between based on the modelled relationship between admission rates for severe mental illness admission rates for severe mental illness and new population data used in the conand new population data used in the construction of the Index of Multiple Deprivastruction of the Index of Multiple Deprivation in England (Glover tion in England (Glover et al et al, 2004) . , 2004). However, the updated MINI is specific to However, the updated MINI is specific to England and the differences in the method England and the differences in the method of construction between the 
Statistical analysis Statistical analysis
We assessed the ecological correlation beWe assessed the ecological correlation between the MINI scores and the mean area tween the MINI scores and the mean area MHI-5 scores with Spearman's rank MHI-5 scores with Spearman's rank correlation coefficient. We then analysed correlation coefficient. We then analysed the data-set in two separate multilevel modthe data-set in two separate multilevel models. The first model included the 10 653 els. The first model included the 10 653 individuals at level 1 nested within 110 individuals at level 1 nested within 110 lower super output areas. The second modlower super output areas. The second model included the 10 653 individuals at level 1 el included the 10 653 individuals at level 1 nested within the 33 census wards at nested within the 33 census wards at level 2. We used a separate model for level 2. We used a separate model for each of the geographical levels to avoid each of the geographical levels to avoid the collinearity that would have resulted the collinearity that would have resulted 1 5 9 15 9 AUTHOR'S PROOF AUTHOR'S PROOF Proportion of population resident in hostels, common lodging houses, miscellaneous Proportion of population resident in hostels, common lodging houses, miscellaneous establishments or sleeping rough establishments or sleeping rough 0.4 0.4 from modelling MINI at the two spatial from modelling MINI at the two spatial levels simultaneously in one combined levels simultaneously in one combined model. model. The MHI-5 was modelled as a continuThe MHI-5 was modelled as a continuously distributed dependent variable in a ously distributed dependent variable in a normal response multilevel model. The normal response multilevel model. The modelling strategy was designed to meet modelling strategy was designed to meet the objectives of the study and started with the objectives of the study and started with 'null' two-level variance components mod-'null' two-level variance components models of random intercepts. Here the variation els of random intercepts. Here the variation in the mental health in the mental health score was modelled by score was modelled by random intercept terms for either lower random intercept terms for either lower super output areas or wards, and a random super output areas or wards, and a random error term for individuals. In model 1, the error term for individuals. In model 1, the lower super output area MINI and lower super output area MINI and WIMD2005 and the ward MINI were en-WIMD2005 and the ward MINI were entered into the respective null models as contered into the respective null models as continuous variables to obtain the unadjusted tinuous variables to obtain the unadjusted estimates. We modelled the MINI variables estimates. We modelled the MINI variables as as z z-scores so that the parameter estimate -scores so that the parameter estimate represents the change in predicted mental represents the change in predicted mental health score for a change in magnitude of health score for a change in magnitude of the MINI of 1 s.d. Modelling the MINI of 1 s.d. Modelling z z-scores -scores meant that the MINI estimates could be meant that the MINI estimates could be compared directly between the two geogracompared directly between the two geographical levels used in the study. Individualphical levels used in the study. Individuallevel variables were then entered in model level variables were then entered in model 2. The categorical variables were modelled 2. The categorical variables were modelled so that the reference categories were male, so that the reference categories were male, social class I or II, employed and ownersocial class I or II, employed and owneroccupier. We modelled missing data for occupier. We modelled missing data for each categorical variable as a dummy term each categorical variable as a dummy term to avoid data loss and to permit direct comto avoid data loss and to permit direct comparison of each model using the deviance parison of each model using the deviance statistic. In this adjusted model the residual statistic. In this adjusted model the residual lower super output area and ward level ranlower super output area and ward level random variances were assessed after including dom variances were assessed after including the individual-level variables. Finally, in the individual-level variables. Finally, in model 3, we assessed whether any associamodel 3, we assessed whether any association between the mental health score and tion between the mental health score and MINI varied with the age, gender, social MINI varied with the age, gender, social class and employment status of individuals class and employment status of individuals by modelling cross-level interactions beby modelling cross-level interactions between MINI and these individual-level tween MINI and these individual-level variables. variables.
The models were fitted in MLwiN softThe models were fitted in MLwiN software version 2.02 (Rasbash ware version 2.02 (Rasbash et al et al, 2001) and , 2001 ) and the parameters were estimated using the parameters were estimated using Markov Chain Monte Carlo (MCMC) Markov Chain Monte Carlo (MCMC) methods with iterative generalised least methods with iterative generalised least squares estimates (IGLS) as the starting squares estimates (IGLS) as the starting values (Goldstein, 2003) . Credible estivalues (Goldstein, 2003) . Credible estimates for the 2.5th-97.5th quantiles for mates for the 2.5th-97.5th quantiles for the random parameters were obtained the random parameters were obtained using MCMC. Preliminary model fitting using MCMC. Preliminary model fitting using IGLS was assessed by change in the using IGLS was assessed by change in the deviance statistic. The validity of the final deviance statistic. The validity of the final models was assessed using standard diagmodels was assessed using standard diagnostic plots of residuals at each level in nostic plots of residuals at each level in the model. the model.
RESULTS RESULTS
The mean mental health score for all The mean mental health score for all respondents was 69. Figure 1 shows the 80.2-120.1 for wards. Figure 1 shows the spatial variation in MINI and mental health spatial variation in MINI and mental health scores for lower super output areas, showscores for lower super output areas, showing poorer mental health and higher MINI ing poorer mental health and higher MINI scores in the north of the borough. The scores in the north of the borough. The MINI and mean mental health score were MINI and mean mental health score were significantly correlated for both lower super significantly correlated for both lower super output area (MINI: output area (MINI: r r¼7 70.69, 0.69, P P5 50.001; 0.001; WIMD2005: WIMD2005: r r¼7 70.73, 0.73, P P5 50.001) and 0.001) and ward levels ( ward levels (r r¼7 70.69, 0.69, P P5 50.001). 0.001).
Null models Null models
The random variance estimates are shown The random variance estimates are shown in Table 3 for each area-level model. The in Table 3 for each area-level model. The variances at level 2 represent the variation variances at level 2 represent the variation in mean mental health score between areas. in mean mental health score between areas. The majority of the variance occurred at The majority of the variance occurred at the individual level, with 1.78% (0.96-the individual level, with 1.78% (0.96-3.10) at ward level and 2.75% (1.87-3.10) at ward level and 2.75% (1.87-3.89) at lower super output area level. 3.89) at lower super output area level.
Associations between mental Associations between mental health and the MINI health and the MINI
In model 1, entering the MINI variable to In model 1, entering the MINI variable to the null models substantially reduced the the null models substantially reduced the random variances at both area levels (Table  random variances at both area levels ( Table  3 ). The reduction in the lower super output 3). The reduction in the lower super output area variance was greater for WIMD2005 area variance was greater for WIMD2005 which therefore explained a greater part which therefore explained a greater part of the variation in mental health scores. of the variation in mental health scores. The MINI was significantly associated with The MINI was significantly associated with individual mental health at both geographiindividual mental health at both geographical levels in their respective models (Table  cal levels in their respective models (Table  4) . These associations were greater at the 4). These associations were greater at the smaller spatial scale of the lower super outsmaller spatial scale of the lower super output area, with some evidence of a stronger put area, with some evidence of a stronger effect for WIMD2005 than MINI. effect for WIMD2005 than MINI. We also We also modelled a quadratic and cubic function of modelled a quadratic and cubic function of the MINI score to assess the possibility of a the MINI score to assess the possibility of a non-linear effect, but these terms were not non-linear effect, but these terms were not statistically significant. In model 2, addistatistically significant. In model 2, addition of the individual-level variables further tion of the individual-level variables further reduced the random variance at area level, reduced the random variance at area level, showing the extent to which variation beshowing the extent to which variation be-1 6 0 1 6 0 AUTHOR'S PROOF AUTHOR'S PROOF tween individuals explained the variation in tween individuals explained the variation in mean mental health scores between areas mean mental health scores between areas (see Table 3 ). The difference between the (see Table 3 ). The difference between the variance estimates for WIMD2005 and variance estimates for WIMD2005 and MINI was now smaller. Low mental health MINI was now smaller. Low mental health scores remained significantly associated scores remained significantly associated with higher levels of each MINI score after with higher levels of each MINI score after adjusting for individual-level variables, adjusting for individual-level variables, with a marginally stronger effect for with a marginally stronger effect for WIMD2005 compared with MINI (see WIMD2005 compared with MINI (see Table 4 ). Table 4 ). The magnitude of the association beThe magnitude of the association between MINI and mental health can be tween MINI and mental health can be interpreted by comparison with the associainterpreted by comparison with the association with social class. The raw parameter tion with social class. The raw parameter estimate of the lower super output area estimate of the lower super output area MINI score was MINI score was 7 70.127. The MINI score 0.127. The MINI score ranges from 71.2 to 124.0 (a range of ranges from 71.2 to 124.0 (a range of 52.8). Multiplying the raw estimate by the 52.8). Multiplying the raw estimate by the range gives a value of range gives a value of 7 76.1. The equivalent 6.1. The equivalent estimate for WIMD2005 was estimate for WIMD2005 was 7 76.2 and so 6.2 and so both were nearly twice as large as the social both were nearly twice as large as the social class IV/V parameter estimate of class IV/V parameter estimate of 7 73.4. 3.4.
Cross-level interactions between Cross-level interactions between MINI and population subgroups MINI and population subgroups
In model 3, both MINI and the cross-level In model 3, both MINI and the cross-level interaction between MINI and the incapainteraction between MINI and the incapacity (defined as permanent sickness or city (defined as permanent sickness or disability) category of economic inactivity disability) category of economic inactivity were statistically significant at both area were statistically significant at both area levels (see Table 4 ). Thus, within lower levels (see Table 4 ). Thus, within lower super output areas and wards the gradient super output areas and wards the gradient of association between mental health and of association between mental health and MINI was more steeply negative for people MINI was more steeply negative for people economically inactive from permanent economically inactive from permanent sickness or disability (incapacity) compared sickness or disability (incapacity) compared with the other categories of with the other categories of employment employment status (Fig. 2) . Other crossstatus (Fig. 2) . Other cross-level interlevel interactions for gender, social class and tenure actions for gender, social class and tenure categories modelled were non-significant. categories modelled were non-significant.
Model checking Model checking
Owing to the negative skew of the MHI-5 Owing to the negative skew of the MHI-5 scores, the individual-level residuals were, scores, the individual-level residuals were, as expected, negatively skewed. The model as expected, negatively skewed. The model residuals at area level were normally residuals at area level were normally distributed. No spatial pattern in these distributed. No spatial pattern in these residuals was found and their correlations residuals was found and their correlations with the MINI score were not significantly with the MINI score were not significantly different from zero. different from zero.
DISCUSSION DISCUSSION
We have shown that the small-area MINI We have shown that the small-area MINI score is significantly associated with comscore is significantly associated with common mental disorders. First, we found a mon mental disorders. First, we found a strong ecological association between the strong ecological association between the MINI score and the small-area mean MINI score and the small-area mean MHI-5 score. Second, in a multilevel analy-MHI-5 score. Second, in a multilevel analysis we found that MINI score was signifisis we found that MINI score was significantly associated with common mental cantly associated with common mental disorders, after controlling for individual disorders, after controlling for individual risk factors. This association was stronger risk factors. This association was stronger at the smaller spatial scale of the lower at the smaller spatial scale of the lower super output area than the larger and more super output area than the larger and more heterogeneous census ward. The associaheterogeneous census ward. The association of common mental disorders with tion of common mental disorders with MINI score was significantly stronger in MINI score was significantly stronger in people who were economically inactive people who were economically inactive from permanent sickness or disability from permanent sickness or disability (incapacity). This group has the highest (incapacity). This group has the highest prevalence of common mental disorders in prevalence of common mental disorders in Wales (Fone & Dunstan, 2006) . Wales (Fone & Dunstan, 2006) . We found little practical difference beWe found little practical difference between MINI and the WIMD2005, used as tween MINI and the WIMD2005, used as the nearest proxy to the updated MINI in the nearest proxy to the updated MINI in Wales. The strengths of association were Wales. The strengths of association were not substantially different, but the not substantially different, but the WIMD2005 explained a little more of the WIMD2005 explained a little more of the random variation in mental health status. random variation in mental health status. This suggests that WIMD2005 may be a This suggests that WIMD2005 may be a better predictor of the area mean mental better predictor of the area mean mental health score. This will be tested in further health score. This will be tested in further research. research.
Strengths and limitations Strengths and limitations of the study of the study
The Caerphilly Health and Social Needs The Caerphilly Health and Social Needs Survey has the strength of a large sampling Survey has the strength of a large sampling fraction, resulting in a response data-set fraction, resulting in a response data-set including around one in ten of a socially diincluding around one in ten of a socially diverse population living in a geographically verse population living in a geographically defined area, with detailed exposure data defined area, with detailed exposure data linked to the smallest census area level linked to the smallest census area level using the postcode of respondents. With a using the postcode of respondents. With a mean of 323 respondents per ward and 97 mean of 323 respondents per ward and 97 respondents per lower super output area, respondents per lower super output area, it was likely that the data-set was suffiit was likely that the data-set was sufficiently large to meet the suggested 'rules' ciently large to meet the suggested 'rules' on sample sizes for multilevel analyses on sample sizes for multilevel analyses (Subramanian (Subramanian et al et al, 2003) . Thus we were , 2003). Thus we were able to carry out robust analyses at smaller able to carry out robust analyses at smaller spatial scales than reported in the general spatial scales than reported in the general multilevel literature (Pickett & Pearl, multilevel literature (Pickett & Pearl, 2001) , and were able to assess the MINI 2001), and were able to assess the MINI at the small geographical level of the lower at the small geographical level of the lower super output area. This has the added super output area. This has the added advantage of being the spatial level at advantage of being the spatial level at which the WIMD2005 is calculated for which the WIMD2005 is calculated for use in small-area planning and resource use in small-area planning and resource allocation in Wales. allocation in Wales.
The limitations of the study relate to The limitations of the study relate to the potential for bias. We were not able the potential for bias. We were not able to validate survey responses to the to validate survey responses to the MHI-5 scale with a clinical interview MHI-5 scale with a clinical interview owing to the size of the study. One statistiowing to the size of the study. One statistical property of the MHI-5 is that the cal property of the MHI-5 is that the 1 61 1 61 AUTHOR'S PROOF AUTHOR'S PROOF However, in previous research we have found very similar results from we have found very similar results from modelling the scale using the square transmodelling the scale using the square transformation or as a binary variable of 'case' formation or as a binary variable of 'case' and 'non-case' of common mental disorder. and 'non-case' of common mental disorder. This suggests that the normal response This suggests that the normal response models were robust to departures from models were robust to departures from normality (Fone & Dunstan, 2006; Fone normality (Fone & Dunstan, 2006; Fone et al et al, 2007) .
, 2007). The original MINI (Glover The original MINI (Glover et al et al, 1998) , 1998) has the advantage of being calculated from has the advantage of being calculated from UK census data, allowing comparability UK census data, allowing comparability throughout the UK. One of the difficulties throughout the UK. One of the difficulties in using the original MINI in current in using the original MINI in current research and for service planning is that it research and for service planning is that it is less straightforward to calculate using is less straightforward to calculate using 2001 census data than using the original 2001 census data than using the original 1991 data. Calculating the MINI for lower 1991 data. Calculating the MINI for lower super output areas is hampered as ONS super output areas is hampered as ONS does not release the detailed tables of data does not release the detailed tables of data required to calculate the MINI using the required to calculate the MINI using the exact methodology described by Glover exact methodology described by Glover et et al al (1998) . Thus, a small compromise in (1998). Thus, a small compromise in variable definitions is necessary for using variable definitions is necessary for using census data for lower super output areas. census data for lower super output areas. One advantage of using the MINI calculated One advantage of using the MINI calculated from 2001 census data in this study is that from 2001 census data in this study is that the scores were almost exactly contemporathe scores were almost exactly contemporaneous with the survey data, thus avoiding neous with the survey data, thus avoiding bias from temporal mismatch (Buzzelli & bias from temporal mismatch (Buzzelli & Su, 2006) . Su, 2006) .
The updated MINI (Glover The updated MINI (Glover et al et al, 2004) , 2004) has the advantage of being updatable on a has the advantage of being updatable on a more regular basis as it is derived from more regular basis as it is derived from the English Index of Multiple Deprivation. the English Index of Multiple Deprivation. However, it is not possible to derive these However, it is not possible to derive these MINI scores for Wales, Scotland and MINI scores for Wales, Scotland and Northern Ireland because the different verNorthern Ireland because the different versions of the Index of Multiple Deprivation sions of the Index of Multiple Deprivation used in the four countries of the UK limit used in the four countries of the UK limit comparability within the UK. comparability within the UK.
Mental Illness Needs Index scores deMental Illness Needs Index scores derived from census data can also be calcurived from census data can also be calculated for general practice populations lated for general practice populations using a weighted proportional allocation using a weighted proportional allocation methodology (Majeed methodology (Majeed et al et al, 1995 (Majeed et al et al, ), based , 1995 , based on the distribution of practice populations on the distribution of practice populations within wards or lower super output areas. within wards or lower super output areas. This is considerably less straightforward This is considerably less straightforward for the Indices of Multiple Deprivation in for the Indices of Multiple Deprivation in view of the more complex methodology view of the more complex methodology used in their construction. used in their construction.
Comparison with previous Comparison with previous literature literature
To our knowledge no previous study has To our knowledge no previous study has examined the associations between MINI examined the associations between MINI score and common mental disorders. The score and common mental disorders. The original MINI was developed using 1991 original MINI was developed using 1991 census ward data to predict the period precensus ward data to predict the period prevalence of acute psychiatric admission in valence of acute psychiatric admission in patients aged 16-64 years in the former patients aged 16-64 years in the former North East Thames region (Glover North East Thames region (Glover et al et al, , 1998) . A study set in Nottingham investi-1998). A study set in Nottingham investigated associations between the MINI and gated associations between the MINI and the ward prevalence of psychiatric admisthe ward prevalence of psychiatric admission and incidence rates of psychosis for sion and incidence rates of psychosis for the years 1992 and 1993 and found that the years 1992 and 1993 and found that 1 6 2 1 6 2 AUTHOR'S PROOF AUTHOR'S PROOF the MINI score was associated with both the MINI score was associated with both outcomes (Croudace outcomes (Croudace et al et al, 2000) . One , 2000) . One study used MINI to stratify general pracstudy used MINI to stratify general practices in a cluster randomised controlled trial tices in a cluster randomised controlled trial which evaluated the effect of guidelines for which evaluated the effect of guidelines for the diagnosis of minor psychiatric morbidthe diagnosis of minor psychiatric morbidity (Croudace ity (Croudace et al et al, 2003) . However, this , 2003) . However, this study did not investigate the association study did not investigate the association between the MINI and the prevalence of between the MINI and the prevalence of common mental disorders. Our study sugcommon mental disorders. Our study suggests further evidence of the generalisability gests further evidence of the generalisability of MINI as a measure of such disorders. of MINI as a measure of such disorders.
Usefulness of the MINI for needs Usefulness of the MINI for needs assessment and service planning assessment and service planning Common mental disorders are highly prevCommon mental disorders are highly prevalent in the community and among primary alent in the community and among primary care consulting populations  care consulting populations Craig & Boardman, 1997 ). Yet there is no Craig & Boardman, 1997 ). Yet there is no rational way of allocating resources at local rational way of allocating resources at local level to support appropriate interventions. level to support appropriate interventions. In primary care settings, decisions about In primary care settings, decisions about who should receive treatment for depreswho should receive treatment for depression, anxiety and other psychological sion, anxiety and other psychological morbidity seem to be made on a patientmorbidity seem to be made on a patientby-patient basis and are influenced by the by-patient basis and are influenced by the severity of the particular patient's sympseverity of the particular patient's symptoms (Hyde toms (Hyde et al et al, 2005) . Service planning , 2005). Service planning and resource allocation at the population and resource allocation at the population level by primary care organisations require level by primary care organisations require some area-based indication of the likely some area-based indication of the likely level of need. level of need.
Our results suggest that MINI can be Our results suggest that MINI can be used as a proxy for the prevalence of comused as a proxy for the prevalence of common mental disorders at small geographical mon mental disorders at small geographical area, practice and primary care organisaarea, practice and primary care organisation level. The MINI can be used for needs tion level. The MINI can be used for needs assessment and service planning in comassessment and service planning in community settings in the same way that it is munity settings in the same way that it is used for severe mental illness in secondary used for severe mental illness in secondary care settings. Scores calculated for general care settings. Scores calculated for general practice populations will be useful to pripractice populations will be useful to primary care organisations in understanding mary care organisations in understanding the distribution of need for community the distribution of need for community mental health services within their defined mental health services within their defined populations. The establishment of such epipopulations. The establishment of such epidemiological relationships is important in demiological relationships is important in the pursuit of transparent equitable rethe pursuit of transparent equitable resource allocation and the reconfiguration source allocation and the reconfiguration of mental health services away from the of mental health services away from the acute sector, allowing those with common acute sector, allowing those with common mental disorders to be effectively managed mental disorders to be effectively managed in primary care. in primary care. disorders: a public health perspective.
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